Searching PAJ 



1/2 *J 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 04-293365 
(43)Date of publication of application : 16.10.1992 



(51)Int.CL H04N 5/20 

i 



(21 Application number : 03-058657 (71)Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22)Date of filing : 22.03.1991 (72)Inventor : TSUJI TOSHIAKI 

KAGEYAMA ATSUHISA 



(54) GRADATION CORRECTION DEVICE 

(57)Abstract: 

PURPOSE: To realize the gradation correction device 
implementing a quick response in following a change in a 
video image scene stably and smoothly by solving a 
problem of mis-detection of a control signal due to 
effect of noise or the like resulting in vibrating a 
correction output in the gradation correction device 
used for a television receiver. 

CONSTITUTION: An output of a lookup table memory 11 
is fed to a constant multiple circuit 31 and an output 
signal of the circuit 31 and an output signal of a lookup 
table arithmetic circuit 10 are added by an adder 32 and 
the result of the addition is set to the lookup table 
memory 11. Moreover, a video scene change detection 
circuit 33 is provided between an output terminal of the 
lookup table arithmetic circuit 10 and a coefficient 
control terminal of the constant multiple circuit 31 to 
change a coefficient of the constant multiple circuit 31 
in response to a change in a video image scene thereby 
implementing the gradation correction in following a 

change in a video image scene stably and smoothly with immunity to noise. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

dam ages caused by the use of this translation. t 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] How to adjust brightness of a video signal, and contrast using average brightness level 
characterized by providing the following A phase of dividing into many fields the range of average 
brightness level which an input video signal may have A phase of setting up input-output behavioral 
characteristics which are different from each other in each of said field A phase which calculates 
average brightness level of a predetermined period over an input video signal A phase which adjusts an 
input video signal with input-output behavioral characteristics corresponding to said calculated average 
brightness level, and is outputted 

[Claim 2] Said field division phase is the scene adaptation image improvement method according to 
claim 1 characterized by dividing into many fields so that an effect of improving contrast of a video 
signal may serve as size. 

[Claim 3] The 1st field of average brightness level corresponding to a scene dark in said field, the 2nd 
field of average brightness level of a middle degree, The 3rd field which has average brightness level 
between said 1st field and 2nd field, And it consists of the 4th field which has average brightness level 
higher than said 2nd field. When the range of average brightness level which an input video signal may 
have is changed into a range between 0 and 1 corresponding to it, It is the scene adaptation image 
improvement method according to claim 2 which the 1st field has about zero average brightness level, 
and is characterized by the 2nd field having about 0-5 average brightness level including 0-5. 
[Claim 4] Said accommodation phase is the scene adaptation image improvement method according to 
claim 3 characterized by outputting an input video signal as it is when calculated average brightness 
level belongs to the 1st field. 

[Claim 5] Said accommodation phase is the next formula for improvement in contrast, and OUT=y3 (x), 
when calculated average brightness level belongs to the 2nd field. 

y3(x) =xL2 and y3(x) =xH0.5 — a scene adaptation image improvement method according to claim 3 
characterized by a video signal with which OUT was amended, and xL outputting a video signal 0 - 0.5 
period and whose xH are 0.5 - 1 periods, and which was alike and amended level x of an input video 
signal more here. 

[Claim 6] Said accommodation phase is the next formula for improvement in contrast, when calculated 
average brightness level belongs to the 2nd field. OUT=ampxabs[m-abs(nAPL-m)] xy3 (x) 
y3(x) =xL2 and y3(x) =xH0.5 - a video signal with which OUT was amended here — It is the average 
picture level value with which amplification degree was normalized for amp and an absolute value and 
nAPL were normalized for abs. Usually, it is the scene adaptation image improvement method according 
to claim 3 which m is 0.5 and is characterized by outputting a video signal whose xL is zero to 0.5 
period, whose xH is 0.5 to 1 period, and which was alike and amended level x of a video signal more at 
a target. 

[Claim 7] a case where average brightness level by which said accommodation phase was calculated 
belongs to the 2nd field - the next formula [ ] for improvement in contrast — OUT=amplxabs (m-abs 
(m-nAPL(l))) 
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xy31.(x)+amp2xabs(m-abs (nAPL(h)-m)) xy3h (x) 

OUT is the amended video signal here. y31.(x) =xL2 and y3h(x) =xH0.5 ~ m is usually 0.5 at a target. 
Amplification degree of a more than [2 / ampl and / amp I ml below ], A normalized APL value to 
which abs calculated an absolute value, nAPL (1), and nAPL (h) to the above input signal below m, 
respectively, It is the scene adaptation image improvement method according to claim 3 characterized 
by outputting a video signal whose xL is zero to 0.5 period, whose xH is 0.5 to 1 period, and which was 
alike and amended level x of a video signal more. 

[Claim 8] When average brightness Jevel by which said accommodation phase was calculated belongs to 
the 3rd field, the next formula for improvement in contrast, and OUT=abs (abs (p-q)/p) x - yl (x) yl(x) 
=x0.5, p=a area-period/2, and q=abs (a area center-nAPL) — here A video signal with which OUT was 
amended, and abs are an absolute Value and a area-period. A period of a field is shown, a area center is 
the scene adaptation image improvement method according to claim 3 characterized by central value of 
a field and nAPL outputting a video signal which is the normalized average picture level value, and 
which was alike and amended level x of a video signal more. 

[Claim 9] When calculated average brightness level belongs to the 1st field or the 1st field, said 
accommodation phase the next formula for improvement in contrast, OUT=(0.5-nAPL) xyl(x) yl(x) 
=x0.5, and here It is the scene adaptation image improvement method according to claim 3 characterized 
by a video signal with which OUT was amended, and nAPL outputting a video signal which is the 
normalized average picture level value, and which was alike and amended level x of a video signal 
more. 

[Claim 10] It is here, a case where average brightness level by which said accommodation phase was 
calculated belongs to the 4th field - the next formula for improvement in contrast, and OUT=amp xabs 
(nAPL-m) xy2(x) y2(x) =pow (x 2) — It is the scene adaptation image improvement method according 
to claim 3 characterized by outputting a video signal which OUT is the amended video signal, m is 
usually 0-5 at a target, and is the APL value with which amplification degree was normalized for amp 
and an absolute value and nAPL were normalized for abs, and which was alike and amended level x of a 
video signal more. 

[Claim 1 1] In equipment which adjusts and outputs brightness of a video signal, and contrast using 
average brightness level A means to calculate average brightness level of a predetermined period of a 
video signal inputted through an input edge, A scene adaptation image improvement circuit including a 
means to be divided into many fields in the range of average brightness level which an input video 
signal may have, to be equipped with the input-output behavioral characteristics of a large number 
which are different from each other in each field in an input video signal, to adjust an input video signal 
with input-output behavioral characteristics corresponding to said calculated average brightness level, 
and to output. 

[Claim 12] Said accommodation means is a scene adaptation image improvement circuit according to 
claim 1 1 characterized by storing each brightness correction property corresponding to said average 
brightness level in a gestalt of a look-up table which consisted of output video signals corresponding to 
an input video signal. 

[Claim 13] Said accommodation means is a scene adaptation image improvement circuit according to 
claim 1 1 characterized by correcting brightness of a video signal and contrast which are inputted 
following an input video signal used for count of average brightness level. 

[Claim 14] A scene adaptation image improvement circuit according to claim 1 1 characterized by 
having further a delay machine which is delayed and outputs an input video signal impressed through an 
input edge so that brightness of an input video signal and contrast which were located in the preceding 
paragraph of said accommodation means, and were used for count of average brightness level can be 
adjusted. 

[Claim 15] A scene adaptation image improvement circuit according to claim 1 1 characterized by 
having further an amplifier which amplifies a video signal impressed through said input edge to an 
amplification factor in which adjustable is carried out by average brightness level calculated by average 
brightness level count means, and is outputted to said accommodation means. 
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[Claim 16] It is the scene adaptation image improvement circuit according to claim 1 1 which a video 
signal inputted so that inclination of an input-output-behavioral-characteristics curve might become 
small is amplified in the case of a value with a value of calculated average brightness level near [ said 
amplifier ] 1 , and is characterized by a case of a value with a value of average brightness level near 0 
making a video signal amplify and output so that inclination of an input-output-behavioral- 
characteristics curve may become large. 

[Claim 17] Said average brightness level count means is the scene adaptation image improvement circuit 
according to claim 1 1 characterized by to consist of a low pass filter which is made to pass only a low- 
pass component of an input video signal, calculates a value of average brightness level, and outputs 
voltage corresponding to it, and a decoder which outputs a signal for controlling brightness and a 
contrast accommodation means by voltage impressed from said low pass filter. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION ' , • , 

[Detailed Description of the Invention] 

[0001] t . ^ 

[Industrial Application] This invention relates to the method and circuit for adjusting the brightness of a ' 
video signal, and contrast, and relates to the scene adaptation image improvement method that the 
brightness of a video signal and contrast can be adjusted accommodative with the average brightness 
level of a scene in more detail, and its circuit. . 
[0002] 

[Description of the Prior Art] Since it operates so accommodative that natural lighting has the very large 
brightness field and the contrast field and human being's vision property can also respond to this, human 
being can recognize easily to all the comers of shade. However, neither a camera nor TV is adaptation at 
natural lighting. Although a color camera can answer the input light which has a specific lighting field, 
since the electric output signal of a camera is restricted to the signal of for example, a 1 -volt peak-pair- 
peak (peak-to-peak), the usual revelation device has been frequently generated, when revealing the 
image which the contrast field became very narrow and deteriorated. 

[0003] The image brightness control circuit of the contrast correction equipment of the U.S. patent No. 
4,152,720 and the U.S. patent No. 4,489,349 is a method which adjusts contrast by brightness 
accommodation, and aimed at solution of such a trouble. The contrast correction equipment of the U.S. 
patent No. 4, 1 52,720 made the relative improvement in contrast partially by adjusting the input-output 
behavioral characteristics of a video signal to a difference with a user's external accommodation value 
over a camera. Drawing 1 is the graph which showed the input-output behavioral characteristics used 
with conventional contrast correction equipment, and is yl(x) =x0.5. y2(x) =x2 Two displayed 
characteristic curves (yl, y2) are shown. However, the advanced technology relevant to drawing 1 made 
contrast improve based on brightness accommodation, and the contrast improvement accepted it 
partially as an additional effect of brightness accommodation as a matter of fact, was made, and had 
especially the trouble of manual operation. 

[0004] Although the image brightness control circuit of the U.S. patent No. 4,489,349 being the gestalt 
into which it developed 1 step compared with the case of the former, adjusting input-output behavioral 
characteristics to a former case and resemblance by the average picture level (APL being called 
hereafter) of an input video signal, and having made it operate accommodative by APL compared with 
the case of the former differs from the case of the former, the effect is similar to the case of the former. 
[0005] Drawing 2 shows the input-output behavioral characteristics by the U.S. patent No. 4,489,349. It 
will be as follows if the input-output behavioral characteristics of drawing 2 are expressed by the 
formula. 

OUT=nAPLxy2(x)+(l-nAPL) xyl (x) 

nAPL is the normalized average picture level here, it is the average picture level of an input video 
signal, and yl (x) and y2 (x) are the same input-output-behavioral-characteristics curves as what was 
shown in drawing 1 . According to the above-mentioned formula, an output OUT serves as yl (x) and a 
gestalt by which y2 (x) was weighted to nAPL and 1-nAPL. For example, when nAPL is 0.3, it becomes 
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OUT=0 3xy2(x)+0.7xyl(x), and if nAPL is 0.7, it becomes OUT=0.7xy2(x)+0.3xyl(x). Therefore, 
when nAPL has a low value like 0.3, still larger weightings are put on yl, when raising and nAPL are 0. 
7 about the value of an overall average picture level, when [ that ] opposite, the still larger weightings to 
y2 are placed, and the value of an overall average picture level is lowered. 

r0006] In drawing 2 , when nAPL is lower than 0.5, and nAPL is larger than 0.5, variation is added in 
the direction of + in the direction of - at the HARASHIN number. Therefore, the average picture level of 
an input video signal changes a lot, so that nAPL becomes close to 0 or 1 of both ends, and when nAPL 
is the value of 0.5 neighborhoods, the average picture level changes small. Although contrast is adjusted 
using the average picture level relevant to the brightness of this technical mist beam image, a contrast 
effect is inferior by putting emphasis on brightness processing. Therefore, the very dark screen had the 
trouble which will output a rather unnatural screen by the result which raises brightness like the scenery 
of night. 

[Probiem(s) to be Solved by the Invention] The purpose of this invention is offering the scene adaptation 
image improvement method the image of the contrast improved compared with a Prior art being 
obtained by classifying into many fields the range which the average picture level of an input video 
signal may have, giving the input-output behavioral characteristics which are different from each other 
for every field, and adjusting the brightness of an input video signal with the input-output behavioral 
characteristics'of the field corresponding to the average picture level of an input video signal. 
[0008] Other purposes of this invention are offering the scene adaptation image improvement circuit 
which embodied the method mentioned above. 

[0009] ' . ' ' ■ . 

[Means for Solving the Problem] In a method of this invention using average brightness level and 
adjusting brightness of a video signal, and contrast in order to attain the purpose mentioned above A 
phase of dividing into many fields the range of average brightness level which an input video signal may 
have said field - respectively - alike ~ difference - a phase of setting up input-output behavioral 
characteristics, a phase which calculates average brightness level of a predetermined period over an 
input video signal, and a phase which adjusts an input video signal with input-output behavioral 
characteristics corresponding to said calculated average brightness level, and is outputted are included. 
[0010] In equipment which uses average brightness level, and adjusts and outputs brightness of a video 
signal and contrast in order to attain other purposes of this invention A means to calculate average 
brightness level of a predetermined period of a video signal inputted through an input edge, The range of 
average brightness level which an input video signal may have is divided into many fields, it has the 
input-output behavioral characteristics of a large number which are different from each other in each 
field in an input video signal, and a means to adjust an input video signal with input-output behavioral 
characteristics corresponding to said calculated average brightness level, and to output is included. 

[Example] The example which embodied this invention hereafter based on the attached drawing is 
explained to details. Drawing 3 shows the graph which showed the input-output behavioral 
characteristics used by this invention. In drawing 3 , two curves yl and y2 are the same as that of the 
input-output-behavioral-characteristics curve of drawing 1 , and the curve y3 of S gestalt is an uiput- 
output-behavioral-characteristics curve added by this invention, in order to adjust brightness and 
contrast using an average picture level. A characteristic curve yl brings about the relative improvement 
effect in contrast of the low level value of an overall brightness rise of an input signal, and the brightness 
fall with an overall characteristic curve y2, the relative high improvement effect in contrast of a level 
value, and a characteristic curve y3 play the overall improvement effect in contrast. 
[0012] Drawing 4 shows the graph which showed the brightness and the contrast correction property in 
the scene adaptation image improvement method of this invention. The characteristic curve of drawing 4 
shows a thing to which the contrast accommodation which used the input-output-behavioral- 
characteristics curves yl, y2, and y3 of drawing 3 is different from each other to the field classified on 
nAPL and which is done. In this invention, the range of the average picture level which an input video 
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signal may have is classified into four fields, and the brightness correction property according to 
individual is given for every field. A brightness correction property is determined by the weightings 
given so that it may be different from each other for every input-output-behavioral-characteristics curve 
of an input video signal, nAPL, and drawing 3 , and field. As for an input video signal, brightness and 
contrast are adjusted with this brightness correction property. The video signal of contrast improved by 
the result is acquired. It will be as follows if a formula shows the input-output-behavioral-characteristics 
curve used in the example of this invention. 

yi(x)=x 0.5 y2(x) = x2y3L(x) =xL2 y3H(x) =xH0.5 - here, xL has the range of 0-0.5, and xH has the 
range of 0.5-1. It is not necessary to.restrict exponent part to 0.5 or 2 with the formula mentioned above, 
and other values may be substituted if needed. 

[0014] The fields classified by this invention are four fields as shown in drawing 4 . The boundary of 
this field is appropriately chosen by brightness and contrast correction. The field which has nAPL lower 
than a field where the field display is not made in drawing 4 remains, and it is one field. It will be as 
follows if the input-output-behavioral-characteristics curve of drawing 3 used for the contrast 
improvement of each field is explained. 

[0015] y2 curve will be used for correction of brightness and contrast, if a nAPL value consists in a 
field, a characteristic curve yl and a nAPL value consist in b field and y3 curve and a nAPL value 
consist in c field. It explains in more detail about the formula used in order to carry out contrast 
accommodation to each field like drawing 4 using the input-output-behavioral-characteristics curve of 

drawing 3 . . ■ ' . . 

[0016] The field which has nAPL lower than a field has the value of nAPL obtained according to the 
very dark scenery of night etc. In the case of this field, level of an input signal arid level of an output 
signal are made the same. By carrying out like this, it prevents the brightness of an input signal and the 
brightness of an output signal becoming the same, and obtaining an unnatural image. In the case of a 
field, an output signal OUT is acquired by the following formula (1). 
[0017] 

Here, ids the central value of p= (section of a field)/2, and a q=|a' field. - It is defined as nAPL|. The 
central value of a field was indicated to be the alphabetic character d in drawing 4 . The above- 
mentioned formula (1) shows that the weightings to a characteristic curve yl are determined with the 
absolute value to the difference of the section of a field, one half, and the central value of a field and a 
nAPL value. Therefore, an output signal OUT will serve as OUT=cxyl (x) by c of the normalized 
gestalt which are c=|p-q| I p< 1 , if it becomes OUT=y 1 (x) and a nAPL value becomes far from the 
center of a field, when a nAPL value consists in the center of a field. The characteristic curve by the 
above-mentioned formula (1) is actually shown also in b field like drawing 4 . The property of a formula 
(1) makes the property of a field, and the property of b field connect smoothly with the S region used m 
b field. And the variation increases the general input-output behavioral characteristics by the formula 

(1) , so that they go to the right from the left, and the variation of input-output behavioral characteristics 
serves as max with the central valued of a field. Since nAPL of an input signal is a value near 0.5 inb 
field, a characteristic curve S mainly contributes to the improvement in contrast. Therefore, nAPL 
searches for the output signal OUT over the following and the above of it by the mere following formula 

(2) or mere (3) on the basis of 0.5. 
[0018] 

OUT=y3 (x) ... (2) 

OUT=ampx|m-|nAPL-m||xy3 (x) ... (3) 

Here, it is usually m= 0.5 at a target, and amp is amplification degree. It asks accommodative with a 
nAPL value like the following formula (4) as a gestalt furthermore improved. 
OUT=ampx|m-|m-nAPL(l) ||xy3 (x) 
+ amp2x|m-|nAPL(h)-m||xy3h (x) 
- (4) 
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Here, nAPL (1) and nAPL (h) are having classified the input video signal which has the above level 
below m, respectively, and having calculated the nAPL value, and are the property which divided y3 
property with m as the starting point y31. and y3h, and was shown. In the case of c field, it asks by the 
following formula (5) which gives weightings to a characteristic curve y2 with the value df nAPL-m. 
[0019] 

OUT=ampx|nAPL-m|xy2 (x) ... (5) 

Thus, an input signal is corrected by the formula of an applicable field with the calculated nAPL value. 
In drawing 4 , the characteristic curve of c field consists for making smooth property variation between 
b field and c field also in b field. On the other hand, the brightness correction property in the field 
mentioned above and the field under it is calculable with the following formula (6). 
[0020] 

OUT=(0.5-nAPL) xyl (x) ... (6) . 
Drawing 5 is the block block diagram having shown the 1st example of the scene adaptation image 
improvement circuit of this invention. The analog digital transducer 10 changes into a digital signal the 
video signal inputted into an analog signal gestalt as shown. The APL count section 20 and the look-up 
table section 30 are connected with the outgoing end of the analog digital transducer 10, respectively. 
The video signal outputted from the analog digital transducer 10 is inputted into the APL count section 
20, and it calculates a nAPL value. The look-up table section 30 corrects the output signal of the analog 
digital transducer 10 with the nAPL value outputted from the APL count section 20, and outputs. The 
output signal of the look-up table section 30 is impressed to the digital-to-analog transducer 40, and is 
changed into an analog video signal. 

[0021] After the video signal with which drawing 5 was inputted into the image improvement circuit is 
changed into a digital signal by the analog digital transducer 10, it is impressed to the APL count section 
20 and the look-up table section 30, respectively. The APL count section 20 calculates the nAPL value 
of the input video signal over the actual video signal section between an one-frame period or many 
frame periods. Under the present circumstances, updating the value of nAPL is continued for every 
continuous input frame. The look-up table section 30 stores the brightness correction property of having 
mentioned the input video signal above in relation to four fields in the gestalt of the look-up table made 
into the address, corrects the brightness of an Input video signal with the level of an input video signal, 
and the nAPL value corresponding to it, and outputs. Therefore, if a nAPL value is inputted from the 
APL count section 20, the look-up table section 30 will amend the digital video signal into which to 
which field this value belongs judged, and it was inputted with the brightness correction property of an 
applicable field, and will output it. The usual engineer of an applicable technical field constitutes this 
look-up table section 30 from four same look-up tables as the number of a field, or can consist of 
methods of creating based on the formula which hits each field. The digital signal by which reading 
appearance was carried out from the look-up table section 30 is impressed to the digital-to-analog 
transducer 40, and is changed into an analog signal. Therefore, the output signal of the digital-to-analog 
transducer 40 turns into brightness and a video signal with which contrast was corrected. Although the 
frame by which the circuit of drawing 5 was actually inputted into the look-up table section 30 as the 
frame by which the nAPL value was calculated is different, since a contiguity inter-frame video signal 
changes gently, generally it does not become a problem. However, what is necessary is just to connect a 
delay element between the analog digital transducer 10 and the look-up table section 30, when a rapid 
change of a video signal like scene conversion arises or it wishes brightness correction about the video 
signal with which nAPL was calculated. This delay element delays the video signal outputted from the 
analog digital transducer 10 between the periods when nAPL is calculated. 

[0022] Drawing 6 is the block block diagram having shown the 2nd example of the scene adaptation 
image improvement circuit of this invention. The image improvement circuit of drawing 6 attached the 
member number same about the block which has the same configuration and same function as a block of 
drawing 5 as drawing 5 . However, the amplifier 50 was newly added between the analog digital 
transducer 10 and the look-up table section 30. This amplifier 50 amplifies the video signal outputted 
from the analog digital transducer 10 with the adjustable amplification factor determined with the nAPL 
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value outputted from the APL count section 20, and outputs it to the look-up table section 30. 
[0023] Drawing 7 is the graph which showed the input-output-behavioral-characteristics curve of said 
amplifier 50. In the case of a nearby value, the nAPL value impressed from the APL count section 20 
changes amplification of an input video signal to 1 in the s3 direction, and an amplifier 50 is changed to 
s 2-way, when [ that ] opposite. This is for raising amendment effectiveness compared with the 
equipment of drawing 5 by adjusting the level of the input video signal in the screen condition 'of having 
extreme brightness. 

[0024] Drawing 8 is the block block diagram having shown the 3rd example of the scene adaptation 
image improvement circuit of this invention. The image improvement circuit of drawing 8 attached the 
member number same about the block which has the same configuration and same function as a block of 
drawing 5 as drawing 5 . However, the low pass filter 60 and the decoder 70 were substituted for the 
APL count section 20 of drawing 5 . A low pass filter 60 can calculate the nAPL value approximated 
when a time constant was made with a considerable large filter, and can amend it to the value which 
carried out profile count and lengthened the value of portions which are not actually images, such as a 
horizontal synchronization period and a perpendicular blanking period. A low pass filter 60 calculates 
the nAPL value of the input video signal over the actual video signal section between an one-frame 
period or many frame periods. The calculated nAPL value is outputted to a decoder 70 with the gestalt 
of voltage. . A decoder 70 outputs the signal for controlling the look-up table section 30 t>y voltage 
impressed from said low pass filter 60. 
[0025] 

[Effect of the Invention] The image the video signal with which contrast has been improved by 
amending brightness accommodative as are stated above and this invention is different from each other 
in input-output behavioral characteristics with the value of the average brightness level of an input video 
signal was acquired, restricted a rapid brightness change, could also express the extremely dark screen 
automatically, carried out only contrast accommodation in the specific nAPL field, and improved in the 
contrast expression with brightness is obtained. Moreover, the amplification factor of a video signal is 
adjusted, brightness and the amendment effectiveness of contrast are raised, and it gets. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS . , 

[Brief Description of the Drawings] 

[Drawing 11 It is the graph which showed the input-output behavioral characteristics used for 
conventional contrast correction equipment. 

[Drawing 21 It is the graph which shows the brightness correction property used for the conventional 
image brightness coiitrol circuit. , 

[Drawing 31 It is the graph which shows the input-output behavioral characteristics used for this 

invention. ' 

[Drawing 41 It is the graph which shows the brightness correction property in the scene adaptation image 

improvement method of this invention. 

[Drawing 51 It is the block block diagram showing the 1st example of the scene adaptation image 
improvement circuit of this invention. 

[Drawing 61 It is the block block diagram showing the 2nd example of the scene adaptation image 
improvement circuit of this invention. 

[Drawing 71 It is the graph which shows the input-output-behavioral-characteristics curve by the 
amplifier of drawing 6 . 

[Drawing 81 It is the block diagram block diagram showing the 3rd example of the sCene adaptation 

image improvement circuit of this invention. 

[Description of Notations] 

10 Analog Digital Transducer 

20 NAPL Count Section 

30 Look-up Table Section 

40 Digital-to-analog Transducer 

50 Amplifier 

60 Low Pass Filter 

70 Decoder 
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